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195 209 203 

Mtft Ala mbt Are Are. val Glu Glu Bar val val a in oin aiy T*p U» 
210 215 220 

The Leu Gin Glu All Gly III Aan Leu Asp Arg Ken Thr Lau Ala Ala 

225 230 238 240 

Mb- Leu lie Arg Glu Lou Arg Ala Ala Lou Glu Lea Pho Glu Gin Glu 
245 250 255 

91/ Leu Ala Fro Tyr Leu Ser Arg Trp &lu Lye Leu Asp Ann Phe He 
360 2CS 27 0 

Aan Arg Pre Vol Lys Lou lie lie Gly Aap Lya olu lla ?n« oly Ho 

275 290 263 

Ser Arg Gly Ho Aap Lys Gin Gly Ala Lou Lou Lau Glu din Aip Gly 
290 295 300 

Zlo He Lya Pro Trp Net Gly Gly Glu Ho Ear Leu Arg Ser Ale Glu 
JOS 210 215 320 

Ly. 



Whai is claimed Is: 25 9. The method of claim 6, wherein the cell is a bacterial 

1. A method for labeling a target protein comprising cell. 

contacting a fusion protein with a biotin analog, and 10. The method of claim 6, wherein the eukaryotic cell is 

allowing sufficient time for the biotin analog to be coo- a mammalian cell, a DroaQphiia cell, « ZvbroGyh cell, a 

jugatcU tu the fusion protein via an acceptor peptide, in Xenopus cell, a yeast cell or a C elegans cell. 

the presence of a biotin Ligase mutant, 30 11 • The method of claim 1, wherein the acceptor peptide 

wherein the fusion protein it a fusion of me target protein comprises an amino acid sequence of SEQ ID NO: 4. 

and the acceptor peptide, and 12. The method of claim 1, wherein the acceptor peptide 

wherein the biotiu ligaae mutant is a mutant of SEQ ID comprises an amino add sequence of SEQ ID NO: 5- 

NO: 1 and comprises one or more amino acid subsii- 13. The method of claim 1, wherein the acceptor peptide 

tucions selected from the group consisting of T90G, 33 is N- or C- terminally fused to the target protein. 

T90V, T90A, N91 S, C107G, QH2M, Ol ISA, Y132G, 14. The method of claim 1, wherein the biotin analog is 

Y132A, S134G, V189G and 1207S, N-ketone biotiu analog. Wcftv6oc>«. 

2. The method of claim 1, wherein the biotin analog IS. The method of claim 1, wherein the biotin ligaaa 
comprises an aliphatic carboxyjie acid taiL mutant has an amino acid'ef SEQ ID NO: 6. 

3. The method of claim 1, wherein the biotin analog 40 16, The method of claim 1» wherein ihe biotin ligase 
comprises a substitution at a trans- ureido nitrogen (N) of mutant comprises amino acid substitutions of T90G and 
biotin. N91S. 

4. The method of claim l r wherein flic biolin analog is 17. The method of claim 16, wherein foe biotin analog ia 
selected from the group consisting of an N-kctonc biotin N-olltyne biotin analog. 

analog) a ketone biotin analog, an N-azide biotin analog, an 43 18. The method of claim 16, Wherein the biotin llgase 

azide biotin analog, an N-acyl elide biotin analog, an mutant has an amino acid sequence of SEQ ID NO: 7. 

NBD-GABA biotin analog, a 1,2-diamint biotin analog, an 19. The method of claim 1» wherein the method is 

N- alley no bdotitt analog and a tetrathiol biotin analog. performed in a cell free environment. 

5. The method of claim 1, wherein the target protein id ft 20. The method of claim 1, wherein me method is 
cell surface protein. 50 performed Id a cell. 

6. The method of claim 1, wherein the fusion protein Is In 21. The method of claim. 1, wherein the method is 
a cell. performed in a subject. 

7. The method of claim 6, wherein the cell expresses the 22. The method of claim 1, wherein the acceptor peptide 
biotin ligasc mutant. is fused to the target protein via a eleavable bend or linker. 

8. The method of claim 6, wherein the cell is a eukaryouo 55 

cell. * * ♦ ♦ * 
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